We have operated on nine patients suffering from benign or malignant tumours in the thoracic portion of the trachea. The main clinical symptom was difficulty in breathing, accompanied in the majority of cases by attacks of asphyxia, cough with mucous phlegm, and haemoptysis. The following operations were performed: circular resection of the trachea with end-to-end anastomosis, thoracic tracheotomy with enucleation of the tumour, fenestral resection with autoalloplasty of the ensuing defect, piecemeal removal of the tumour through the lumen of the trachea, and intrathoracic tracheotomy with biopsy of the tumour. All patients were discharged after the operation. When giving an anaesthetic during an operation on the thoracic portion of the trachea it is expedient to introduce a tube into the left main bronchus from the right pleural cavity and to exclude the right lung from ventilation. These measures ensure convenience of manipulation of the trachea, unhampered by the presence of a tube. End-to-end anastomosis is the best way to restore the thoracic portion of the trachea after circular resection. The problem of replacing large fenestral defects of the trachea can be solved by auto-alloplasty with thick Marlex, preliminarily overgrown with connective tissue.
Primary tumours of the thoracic portion of the trachea are met with more frequently than is supposed. For instance, in 1955 Leonardelli and Pizzetti collected in the world literature 714 such tumours, of which 316 were benign and 398 malignant.
Included among epitheliomas of the trachea are papillomas, frequently accompanied by papillomas of the larynx. Adenomas develop from the mucous glands and include carcinoids, cylindromas, and mucous-epidermoid tumours (Gordyshevsky, 1952; Wilkins, Darling, Soutter, and Sniffen, 1963) . More rarely, we find fibromas, chondromas, and some other neoplasms.
The most frequent types of primary malignant tumours are adenocarcinomas (47 %) and squamous-cell carcinomas (41%) and, less frequently, sarcomas (12%) (Moiraghi and Garetto, 1964) . Metastases of these tumours occur in the lymph nodes of the thorax and later in the lungs, pleura, and liver.
Before the development of modern anaesthesiology and thoracic surgery, operation for a tumour in the thoracic portion of the trachea was considered to be impossible. Only in rare cases were attempts made to remove it in pieces with a bronchoscope.
At present, tumours of the trachea are treated by radiation therapy and surgical methods. The latter include removal of the tumour using a bronchoscope, tracheotomy with enucleation, cutting up or scraping out the tumour followed by diathermo-coagulation of its base and fenestral and circular resection of the trachea. After radiation therapy or other methods of palliative removal of the tumour, a relapse usually occurs.
A radical operation for a tracheal tumour consists in the removal of the neoplasm with a part of the trachea. Access is generally obtained through the pleural cavity, but longitudinal sternotomy is occasionally used.
When operating on the thoracic portion of the trachea we have had considerable difficulty in ensuring adequate ventilation of the lungs during the time that the tracheal lumen is open. Owing to the numerous inconveniences of operating with intubation of the trachea (Nissen, 1961 ; Woods, Neptune, and Palatchi, 1961) , Adkins and Izawa (1964) performed resection of the thoracic portion of the trachea using artificial circulation of the blood, i.e., without the need to ventilate the lungs.
The most difficult part of tracheal surgery is to close large fenestral or circular defects in the tracheal wall. In clinical practice it is usually impossible to close large fenestral defects of the thoracic portion of the trachea, left after removal of the tumour, by means of a longitudinal or circumferential suture without greatly constricting the lumen.
We know of only one such successful operation on a distended trachea from which a tumour was removed; the histological structure of the tumour was not mentioned by the authors (Karpinishan, Bogdan, and Trayan, 1966) . To close big fenestral defects we have used muscle-periosteal grafts, wire-stiffened skin or fascial grafts, and polyethylene plastic.
In 1964 Adkins and Izawa, and in 1965 Yeh, Batayias, Peters, and Ellison, on the basis of experimental data, reported a successful fenestral resection *of the thoracic portion of the trachea, using a patch of Marlex polyethylene net to remedy the defect. In the first case the operation was performed for a cylindroma, and in the second for a metastasis of an intestinal adenocarcinoma. The graft was hermetically sealed by wrapping it in the mediastinal pleura or in a loose strip of the pericardium.
Restoration of the thoracic portion of the trachea after circular resection is achieved chiefly by end-to-end anastomosis. Such operations were successfully performed by Macmanus and McCormick (1954) , Nicks (1956), 9l1ek, Tich'y, and Luttenberg (1959) , Houel and Callige (1960) , Archer, Harrison, and Moulder (1963) , Cantrell and Guild (1964) , Sato, Nakagawa, Izumi, and Nagasawa (1964) , Mathey, Lemoine, Langlois, Labrosse, Bical, and Zuber (1965) , Roy and Vandooren (1965), and Avilova (1966) . It is considered, however, that after removal of a portion of the trachea more than 4 cm. in length it is likely to be impossible to perform an anastomosis, and the defect has to be bridged by a graft.
Methods of alloplasty for large circular defects of the trachea are being developed experimentally and in our clinic. The best experimental results have been obtained by means of Teflon grafts (Ekestrdm, 1958; Atamanyuk and Melrose, 1966) , Marlex (Beall, Harrington, Greenberg, Morris, and Usher, 1962, 1963a, b; Korolyova, 1964) , and apron net (Furmanov, 1964) .
Alloplasty of circular defects of the trachea was begun in our clinic in 1948 (Longmire, 1948) . These methods are being further developed (Ellis, Harrington, Beall, and DeBakey, 1962; Rivkin and Meyers, 1963; Kramish and Morfit, 1963; Perelman, Kuzmichev, and Korolyova, 1965 The chief clinical symptoms of these tumours in the thoracic portion of the trachea are listed in Table I . All patients complained of difficulty In order to avoid the necessity for artificial blood circulation, and to ensure pulmonary ventilation during opening of the trachea, thus creating favourable conditions for the work of the surgeons, in eight cases we used a new method of intubation of the lungs, which in our opinion greatly improves the conditions for operating on the thoracic portion of the trachea. This consists in performing a bronchotomy in the region of the membranous part of the right main bronchus. A stiffened tube is introduced into the opening and passed down beyond the bifurcation of the trachea into the left main bronchus. The further stages of the operation-resection of the affected part of the trachea and its restoration-are carried out with ventilation of the left lung only. On completion of the plastic operation on the trachea the tube is withdrawn from the left main bronchus, the lungs are ventilated by means of an ordinary orotracheal tube, and the opening in the wall of the right main bronchus is sutured. This method ensures respiration and convenience of manipulation of the trachea, unhampered by a tube.
As suturing material we use chromicized catgut No. 0 or Orsilon upon round non-traumatic needles. The wall of the trachea is sutured through all the layers, the knots being tied on the surface.
The different types of operation performed for tumours in the thoracic portion of the trachea are given in Table II. In five of the nine patients operated upon, circular resection of the trachea with end-to-end anastomosis was performed. In one case, the membranous part of the trachea was incised and an adenolipoma, 2 x 2-5 cm. in size, was enucleated from under the mucous membrane. In another, fenestral resection was performed with autoalloplasty of the ensuing defect. On one patient we performed a palliative operation, the tumour being removed piecemeal through the lumen of the trachea; in another, intrathoracic tracheotomy with biopsy of the tumour was done.
All seven patients who underwent a radical operation for tumours in the thoracic portion of the trachea were discharged from hospital in satisfactory condition. In the patient who had the cylindroma removed through the lumen of the trachea, a relapse occurred after one month. The condition of the patient who underwent a palliative operation did not change.
